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BE LAMINATED AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To connect a one-chip carrier to another 
chip carrier to each other by solder junction in a 
three-dimensional multiple-chip module(MCM) that 
can be laminated. 

CONSTITUTION: In an upper chip carrier, solder 
balls 23 are provided at the lower surface of a 
substrate 46. In a lower chip carrier, solder balls 16 
are provided at the upper surface of the substrate, 
and solder balls 15 are provided at the lower surface. 
A lid 60 is used, and a device 50 can be sealed. The 
height of the lid serves the role of a natural stand-off 
projection between the levels of the carriers and 
serves the role of a sandglass-shaped solder junction 
29, which extends the withstanding life time of the 

junction to the maximum. A heat sink, which further enhances the thermal dissipation of 
the MCM, can be readily applied in this laminating method. Furthermore, since each 
substrate can mount a plurality of chips, the module can accept the increases in three- 
dimensional chip density, at the same time as the increase in a flat-plane chip density. 




http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAlnaOXUDA4060n 3/23/2004 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 29.02.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3239909 

[Date of registration] 12.10.2001 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl jpo.go.jp/PAl/result/detail/main/wAAAlnaOXUDA406013541Pl.h... 3/23/2004 



(19)B*B4SilP/r C J P) (12) & g§ !fSf ^ # CA) (lDWI^tBSI^BB*^ 

^FP6- 13541 

(43)#MB ¥/S6^(1994)lJ321B 



(5i)inta 6 mws» frftmm&n f i 

HO 1 L 25/10 
25/11 
25/18 



(21) &SS#^ $IK¥5-62526 

(22) H5ffiB ¥i£ 5^(1993) 3i! I B 

(31) «5fc«i^#^ 8 4 4 0 7 5 

(32) «5feB 1992^3^2 0 

(33) &5fctfefe8!@ *i (US) 



(54) i9tma>*m mm^mtt 

(57) [KM] 

(MCM) 5 911 liOf >7^-^r1'yt42^ fcjt 



H 0 1 L 25/ 14 Z 

SaEfff* *ff* if^O»5(^ 7 M) 



(71) ft HA 390009587 

MOTOROLA INCORPORAT 
RED 

-J-* h • T^if V*-f V • a- K1303 
-fea • n-^6411 

(74)t^sA im± ±n m& 




1 

(s) -efco-c. mib^v?^-/hi : f&mmmtn 

«»<OttA.^:V<>^ (15) fcJztmXrtf^s' K (1 
6) ^t«T^^'^tytSffi(12) ;h9|E 
T^s^- =^^y^S« (12) !5i««Wi3J:tJR«a 
tt^*#Shfc*l2NW*:^>f (io) ;9K&«t£0tt 

^/•^rtutsfi (20) ; mm±^^^y p - *^y 

■^Sffi (20) (DjSfflSffi^fc^lBSk^fi^^O'^ 
(23) ; tabmmm±^iyy' ^^y^rS« (2 

(1 8) tC^T. ffiffST^^-ry^ (1 2) *3J:trtd 

is±^ss (20) $k mmnA,fds<isy (23, 1 

t^C^^airtSf 2*»*^ (18) ;{cJ:o 

t*mj $ *t s c i: <t mm *!mte ^ 
[811**2] ajiHrtg*^**^^^^^ • 

(5 9) "CfcoT, WB^^a-A^Ji : ftfifflMttt 
WX'ftibthX&V. **rV^mfa (5 2) <D±1®mffi& 

£Tftmmm<z>9*jfic (15) & 

•trWi^*!^* K (16) SrttST^^^-^y 
tiS (5 2) ; f}|BT^5/^- ^r^y^SK (5 

(50) ; t&&m&&w-efthtiT&v^ ±nmm»x 

6) ; 9HB±*^y^- ^tytlS (4 6) C7)i£g{5^ 
05tC&6*»^ttA,/tV<^ (2 3) ;tiIIEJi^^>>^ 

•^^yirs« (4 6) dussiStu m^wtcjg^^n 

fcfg 2 (10) t^l^T, «HBT*^-2/^- 

**y-¥£« (5 2) *5 J: T/SftIB -b^r^ 1 y ^ • ir y "V" 
StS (4 6) d«»Ay*!tt* (2 9) laotSlMll^ 

(10) ; Khmzffim&l ¥»#^f ^SoT***), 
WIB-b^y^ • ^y TS« (46) WIET^y^ 

• ^rtyrlfi (52) W|Blw»#«-*tt©W:A/«£»& (2 
9) &ftZ1tft<Dx?>'F*7&&<Dm%$:-fZ>*>rc. 

(6 0) ;irJ:o-C«*Six6it*1»«i:-r*a«^r 
IBft^Wflc-^/w^sx^-^e^a— (5 9) , 

in*m 3 ] mm^m^m^^^ 

-/v (2 5) t^ot, Stna^e^a-yWi : 
fl.a*&flsfe*vC*5?K • y irSS (2 

6) ^±»*ffi*5J:05fiS|5Sffi(OM^I-. a»^ttA//£: 
^^^•tt^flA/^-y K (15, 16) %^Z>T?j 
f^^-^y^Sfi (26) ;«HET*^S/^- 
yirfflK (2 6) lc««ttisj:tjP«aWlw»*Six*:* 
l^#fle^>f (10) ; JRe#tt»»^fe^fejx*r*5 
0. -hS!5*®*5J:^Ji£g|5^ffi^#-rS-b^5/^- ^-r 



(2) - 1 3 5 4 1 

2 

y^r»R(3 0) ;iffl1B±#^:/-**y^£« (3 
o) <n&%mm±\^ih%mk<o\*fvt£s<>zf (2 3) ; 

iet*^^^ 5 • y (2 6) &£tfmm±jj^ 

s//^tytSffi (3 0) (2 9) ICJ: 

*2*»#^ (is) : mmm 1 ^»*^>r do) 

feSotfc^ imE-b^s/^'- **y-f»tE (3 0) 
10 y ^ • ^r^yirSS (2 6) fc<D|BJ-» 

^f^^te^fc:^ (2 9) %tfeZ>tL\b<r>*#i/Yi!r 

7aM§^6^c (2 8) ; tebmzmtki8i&& 

#>Z>±tf>\^ ffilBT*^^^- ^^y^rS« (2 6) co 
Ji«fBSffil-»**tbfet- hv-V^ (4 0) ; t:i;oT 

-a- (5 9) &mm-rz>j>mx&>ox. trnxmn : & 
e*tt^^6nsT*fy^' *^yirs« (5 

20 2) SrKJtSSK ; ffllET*^y^- ^-ry-^StR (5 
2) ^±^®^J:^^fficoM*l^^^A.fcV^ 
V^Jztftt^cV^;/ K (15, 16) 
»;SBl¥»#:*Of (5 0) MIST^i/^-^^ 
y^r*E (5 2) o±^HSSi-5a»; WKIBi*** 
*V (5 0) IdETWy^ • y irStS (5 
2) Ci^li^t^M ; WIE^l^Wflc^^Ji 
Id.***: (6 0) SrB^T, ^^>K^-7fijEo|B#^$ 

yirSS (4 6) ^It^Mtfcot, SMB-h^s/ 

^^^•^r^y-¥S« (4 6) 4rl*»tS«|«;«WB± 

Sfy^^tytsts (4 6) cojiEgp^Dioji^, « 

ttcott^^O'^ (2 3) frtt»$1ir*«ltt ; ffi2¥* 
(10) Sr. "fflria-h*^iy>^- ^^yirSK (4 
6) lwH^-r^©j5g ; i»fE¥##*V (10) Sr. flCflE 

±*f^/^tytsfi (4 6) ^m$x&)\zu&'tz> 

ISPg; WtA/«^V^j3j:t/W[A/^jy K (15, 16, 

23) wfiiiao-c, mlEJl^^5/^ , • y*mm 

(4 6) Sr, mrlET^^iy^ • *^y ^Sffi (5 2) ^ 

fcV>V KSr-Hjtl-y 4b3BAMAK*3 J: t/m^C 

mm (2 9) Sr»j«-r6att ; 

-/v (5 9) SrJtjg-rs^jSfe-CfcoT. ffJlE^&f* : ^ 

e#tt»»^e>f^e>ix6T^y^- ^^y^ss (2 

6) £I£f-t6iS:RI ; fftlET^^^^- ^r^yirS^ (2 
50 >^ (1 5) te&WZ/vtd'^y K (1 6) £ffi5f£ii:£ 



3 

mm-.mi^m&yj (50) tmT^v^-^- 
(26) <o±icitssi-6«ns;fflraajBii|i* 

fc^-f (10) *r, IMET**-^^' *-vy-¥Sffi (2 

6) tznwtitcmit-i-6tm:imm 1*0***4 a 

0) ©Jbl^fc (2 8) ^rBV^X, K*7i£ba« 

t'- *-*y-ir£« (30) ^(tsspg-e&oT, flfriE 

tt6±*f-y^-*tJtfflS (3 0) Zm-tzm 
!%;ffi%Z±X^y7-*v})^m&L (3 0) <Djgg|53lffi 
<D±fc, «&OttA^O:/ (2 3) 

m;m2^m**4 (is) awe-L^y:/- 
y-v&& (30) icn^-f s®is& : mm*m*?4 a 

8) M1£.±J}^yzf • *c^])*rm& (3 0) icmsc 

K (15, 16, 2 3) <Ditm^X-z>X. ffim±Jj^y 

■ *vi)^mm (30) striET^s'T'- =*^y 

■TSiE (2 6) ift&$-t5M ; S9IE(4A,fcVO^*5 
C/mftfttttt (2 9) tlfiW5ffl»;fte>tfCt-h 

mmTX^y? • y ir&tg (26) »^ 
[0 0 0 1 1 

[0 0 0 2] 

(po *fcriA/*!^tf-i-5fc«>, *fcra-y^y 

I C^iy>5r— *JWfA7fls • -f V - 74 1/ (DIP) * 
tcniJV K • 77^ h (quad-flat ) S>£ LT 

^J/4r — ^rtfcAjfr&ttTV^ftj&S* ^td« lOCO^s/ 

4R) ^ffiWSrJt«8WPftt?/j:VM7>-e, wtf) J; 5 ft^s/^- 
[0003] * fcy^J > hEi&Ktt. ^M^lwfc 

tZtl&o Z<D£?ti:&ffi^ =17 7 4 TV (cofired 



(3) 4$flfl5p6 - 1 3 5 4 1 

4 

r^y^S^K SfcttRlE$ixX\ fc£*_tfttAy« 
«tott7^S/^ ^Sffi ±<£> ^^7>fX 

"=e^3L— (MCM) S«l:ttVKo^PS«5& 

20 [0 0 0 4] (Ct>^<bi*MCM<7)ft3lte, I C(7V^>$r 
I/oy- K • #^>- h^^$g(djf^^ o 

j»aas**Sr#*cA*ts-<#-c*)So = 
mnmftnmmmziXZtem^&^itZo mm. mcm 

40 [0005] ts*. i--<r c^y-r «fii:Bftt-— o— 

<9 ttf i^SixfcT*^ ^lc»LX^ 

-wy^ff5 a tsi:Ayif^<— w>KE*tt, iiv^ift 

50 ^/I'XHte-^^XfoSo ^^a^V' l/^</WXcO/<— 



5 

[0 0 0 6] t)5lO^MCMT/P-fm XYf 
®Xte&<, ZttlCfSoXa^iX^Sr+SSgl^i-^o 3 

X, <t 9iSlM^y*g£^{&U ftK/j^EflSftttft 
[0 0 0 7] 5/ ^SrffiS»jR-r 5 1 Otf^ftfct^ $/ 

[0008] mm&mMCMn^ ¥®vyi/ff v ? • 

*><£>X&6 Q fcf ^ '^yj/K'TK (Pin Grid Array 
s ) (PGA) t:a@ltMCM^Mt5*ftli, 2 

Sffil^^y 2/^ • ^^^H^^tl^o If AS§ (interpos 
- er) fl. «a»|K*rf4Ay«»^-t--6*8fe^J:oT, 

m >x u^/nn*3»t 5 v zfmm&mm& 

[0 0 0 9] 

19, ftitT/y 4r— 5/g >-(dJ:oX^^5co^#ilX 
«±i£^cK»S^"t--<XS:«fJE-*-6i:*^=i 



(4) *5fBB5P6 - 1 3 5 4 1 

6 

[0 0 10] 

o#j^x% r**5J:tj5jb^s/y • l 
mteztte. Httf^TutjE«ftttR^*nxt^*3 

[0 0 1 1 ] 

*^a-/u*:Z*fc*rfliK:Wi-*-6^i*:^r»wi-6 Q S 

tt6 0 iu^y7D-m^ *%BJi-s<5<a(s^ 

30 1 2i:(Z)IWCDm«»3l*tt, «W^T*y^tl 3£ 

0tt*Hh*ti 4^J:oX»JhStt, rixttM-JtJBUBt L 
<fi^n^- hy^ (glob top) tt£<0«#<D*tJt*J\ 

^yirStKi 2«. ^br/v^^^^fcfiv' 

y if i»e*tt»»^ <t oTMtsw^gt u 

3^h-C*6r^fl, ^— b*dsg*tAix636»*tt«^ 

[0012] ^^iiaiic^i-j: yts^yf • 
y^rSffil 2^. StRtojQlESlc^co^Ay/cV^v^i 5 

/•^ytSSl2^ HBR^pc« ((a^bxv>/ c e 
6>I:*LXV^6 0 Kl 6 ilT*" 

so ^r^y-^a«i 2*. z<n±\zmmi- z>m<o*f~ 



7 

[0 0 13] *fcHllw, ±Jj7y7 **y ir£«2 

o co±fcH36$*ifct> 5 -m^mfcf-f i s 

0««S8l*tt. StRlwS#LTTAB*^-f ^^SiXfc 
!7>fir2 ll:iJ;oTfT5 0 *fc¥»f*^>r 1 8l2»Jt*t 
2 2fcJ;oT»JtS;h,. rntt»Jh»IKtU<tt^o^ 

[ooi4] ^commmx'te. T^yy-^tyts 
tei 2ioj;t>*ji^^5/^ > • ^^y^rSS2 ote, tas^ 

[0015] mM^^^yy" ■ ^'^-^2 

6 0 2 8 /J5^S#f/M ^2 7^got 

Kl 6, 2 3^X», teA^cg^2 
feflKDnAsfc/Oytf, teAstdl) -7X2— Ig^FfllC^ft: 

2i^|#f/q^3 2 ( 3 4/5^^^MtH 

y tl«3 0^J;^fc2 8^LX, SrfftT* 



(5) ftB¥6- 1 3 5 4 1 

8 

So 

[0 0 16] ^/:3feMCMW6/:i6(:f • 3r 
(331^ ^W{C7Kt 0 ^U- b£ftfc (populated ) ^ 

s/^- ^ir y«Y4 2<7)»r®[§lSr^-r o a3l:*t«t5 
Id. ¥»fl£vV<>r*4 4i3, f 1 ^^ • y -VSt54 6 

#it*ot^6 0 att^^<b«, v^-rtt^njE^j 

— /i/ • r*j*o J: 5 6 i t "C*5 0 o^T\ 
¥ffe<n r± A> *S&/£ £ W-T 6 «»tf> n Ajfcs<zszfi£ fc tt # 
-^2 3^ • y -)r£&4 6eoj£aa-bt-«* 

i"5 0 «i»tf>tt;*aS8 0 : 2 

6 C f^^tyt42il ^/<y/2 3S:»i 
20 5 0 

[0 0 17] fefelCtffcT^ h Sjftfc^s,:/ 

•^yt48 <75»rffil8S:^-#- 0 ¥##7*'*^ ^50 
fl. ^>>^- ^^y-VS«5 20_bidH^$n^o 13 4 
t^^i-J: 5 ^»*^/^>f ^5 0lt C 4ttttA/«^ 
>^5 3l:J:oT, Sfi5 2(^±tdH36*tl^y K • 
• ^iry-^ (Pad Array Carrier ) (PAC) <b 

y ^ 2 3 fl*4 SiftfiJT* Set L < , 

30 • =¥^y-VS«5 2C0±®^*§tt6o teA^V^^ 
1 6tt»£»Olfcsfr&S6 0 : 4 OSfctegiJ^Jt**)-^ 

• ^y ^rS«5 2co_ha5^fc^>{4A,/cV^^l 
?5iMw, tSSfto^Ay^^^i 5^> N ®|£5 2coSffi{ciS 

Sr, PCS (H*UTV^iN) {dHag-f-Sco^ffiffl^n 

}4Ucv^/2 3*fc.fct, ^i^fcv^^ p l6^^l^ 

[0018]f5//«^yt4 2, 4 8f^tim 

50 -f^mmx^^o ms\z s *&w<Dii<DmMm, -r 



9 

^^Sl3^7cMCM4 9^f 0 MlDfifc**^ 
X, 2OC0^-^y • ^-y UfSl4 6, 5 2^f>T>*iC# 
^fe/vtc/O"?! 6, 2 3C0ga^J4r. j^a,*: y n -co 

[0 0 19] $^0 1o(0/<]jx-v/ 3 >"£r|2|6[C^ 
-To 8IMCM5 9tf)»rffiiaS:^-*"o HW5*tt<D-fcfc 6 

m<ntcm^ n/vtcms 2 9 wwBWHBtt* t ot^ 

[0 0 2 0] ^MCM^f^^>^nirXC0V>^^c7)flJ 

[0 0 2 1] _b1B<^»M*3J:t^CC{c:^tt6ig«, * 
#Wa>£*ofco l±/ut£&<D&m\&. ^i>^—/vfrh<D 
«Tffifc 3 tfCTu-^W^ y ? - ^ -/va* 
IHB«^IR3esn6CfcSr*Hi-St>^tt*v\ SSI 

x(ds< y 31- v 3 ^43 x xmmi&ttr z> z £Em l 



(6) #W6- 1 3 5 4 1 

10 

McoffiWcm^] 

[Hi] «H^»<J<«i3*«HM»*"^>i/^y^ 
•^-/V (MCM) (D^ tZAjfd y 7 p — «r<D»TDS(lI 

[0 2] fc- h ^tt^ai 3 ftTcM f*MCM 

ODSffffidXfet). *3PJ<7)lo<7)Hffi«£^LT^£o 

[^ 3] mm<DT&mm±ia*.Astcs<is-7&#i-z>^iy 

10 TS lo(0^pg^^LTV^6 0 

[194] Sffi^Tffl^<t^±ffl*a^W*{c:ttAy^^ 
^Sr#"f - 5 ^ jx ? • * ^ y ^mm^-t^Mm £ ttfc^# 

[HI 5] flll«3ft5c**ft:MCM<OBrfflia-e*)?J, 

p^co 1 ^(ommm^ ltv><5 0 

&&W<0 locoH^J^^LXV^o 
20 [«Ft^BW] 

8 asprffl*-^^^ • ^e^a-y^ 





1 n 

J. KJ 






1 2 






1 3 






1 4 






1 5 






1 6 






1 8 






2 0 




30 


2 2 


it.it «■ 




2 3 






2 4 






2 5 






2 6 






2 7 






2 8 






2 9 






3 0 






3 2, 


3 4 ^Sftf/M ^ 


40 


4 0, 


41 t-h^>y^ 




4 2 


^5/^ • y ir 




4 4 






4 6 






4 7 






4 8 






4 9 


gl3^xMCM 




5 0 






5 2 






5 3 




50 


5 8 






[0 5] [me] 




